We demonstrate a very simple experimental setup that allows our students to study and fully characterize an industrial CMOS Image Sensor. In 2014, 95% of produced cameras are CMOS image sensors (Complementary Metal Oxyd Semiconductor) and only 5% are still CCD sensors (ChargeCoupled Device).
CMOS sensor datasheet :
The purpose of the lab is to measure the characteristics of an industrial camera with a CMOS sensor manufactured by the E2V company (1.3 Mpix 5.3 m pixels square). A part of the datasheet is given below. We first ask to the student to understand the definitions of each characteristic of the datasheet. 
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Matlab software:
Matlab homemade software was developed to easily change the parameters of image acquisition and quickly perform measurements of characteristics. An example of measurement is given in figure 4. 
Measurements of the image sensor characteristics:
1. Readout noise and dark signal:
In the dark with a very small integration time (less than 1 ms) , we measure a bias of 28 ADU and a the standard type deviation of 1.04 ADU.
Then we increase the integration time from 0 to 2 seconds and measure the mean value on the image. We can see the presence of hot spots on the sensor. For 1 second integration time we find a black level of around 20 ADU/s to compare with 6 ADU/s of the datasheet at 25°C. This value depends dramatically on the temperature of the camera. This explain why, for very low illumination, sensors must be cooled down.
Linearity and photon noise:
With the integrating sphere with have an almost uniform irradiance of the sensor. To check the perfect linearity of the sensor with meaure the mean value in the ROI when we increase integration time. The number of photoelectrons is converted into a digital signal: S 10bits = Ne/G where G is the conversion factor or gain.
So the variance of the digital signal should be proportional to the mean value of the digital signal and the slope is the conversion factor of the sensor. Figure 6 is a typical plot that the students will find. For this last measurement, we use a monochomator and photodiode for which we know the spectral response. This photodiode allows measuring the irradianceof the sensor. 
Conclusion
This simple setup allows our undergraduate students to measure and understand the difference between a bias and dark signal. They can measure the readout noise and the nonuniformity of the dark signal. They will see how the dark non-uniformity pattern increases with the integration time. They will check the linearity of the sensor. They will carried out accurate photon noise measurements at the pixel level, and that's seem very important for an future engineer specialized in optics. Finally, they will be able measure the spectral response of the sensor. This simple setup could be used with any image sensor (CMOS or CCD).
